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Causal relationship between gut microbiota and T cell subsets in the development of
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Abstract: Objective To investigate the causal relationship between gut microbiota, T-cell function, and the risk of colorectal
cancer. Methods Gut microbiota data from the MiBioGen database and T-cell and colorectal cancer data from publicly
available GWAS datasets were obtained for analyzing the causality between gut microbiota, T-cell subsets, and the risk of
colorectal cancer with two-sample Mendelian randomization (MR) analyses, using inverse variance weighting as the primary
analytical method supplemented with MR-Egger, weighted median, simple mode, and weighted mode methods. Horizontal
pleiotropy was assessed using MR-PRESSO and MR-Egger regression. Cochran's Q test was used to evaluate heterogeneity,
and sensitivity analysis was performed using the leave-one-out method. Results In the Forward MR analysis of gut microbiota
and T cells, 11 gut microbiota species showed causal relationships. Six of these species exhibited positive correlations with T
cells, including Prevotella7 (P=0.003), Ruminococcaceae UCG011 (P=0.033), Ruminococcaceae UCGO004 (0.010), Ebacterium brachy
group (P=0.005), Lachnospiraceae FCS020 group (P=0.028), and Coprobacter (P=0.033), and the remaining 5 species showed
negative correlations with T cells. Forward MR analysis of T «cells and colorectal cancer suggested that
CD25"CD45RACD4 non-regulatory T cells were negatively correlated with colorectal cancer risk (IVW: OR=0.935, 95% CI:
0.878-0.995; P=0.035). The analysis of gut microbiota and colorectal cancer suggested that 11 gut microbiota species were
causally associated with colorectal cancer, and 6 of them (Eubacterium xylanophilum group, P=0.039; Selenomonadales, P=0.014;
Negativicutes, P=0.014; Bifidobacteriaceae, P=0.048; Bifidobacteriales, P=0.048; and Coprococcusl, P=0.033) showed positive
correlations and the remaining 5 showed negative correlations. Conclusion Coprobacter spp. and Eubacterium xylanophilum

group spp. are causally associated with both T cell
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Fig. 1 Forest plot of Mendelian randomization analysis of the association between gut microbiotaa and
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Fig.2 Leave-one-out plot of the association between gut microbiota and colorectal cancer under Mendelian randomization
analysis. A: Prevotella7. B: Faecalibacterium. C: Ruminococcaceae UCG011. D: Ruminococcaceae UCG004. E: Eubacterium brachy
group. F: Lachnospiraceae FCS020 group. G: Eubacterium xylanophilum group. H: Coprobacter. I: Prevotella9. J: Enterobacteriaceae.

K: Enterobacteriales.
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Tab.1 Results of inverse variance weighted method analysis in Mendelian randomization study on gut microbiota and colorectal
cancer

Outcome nSNP SE P OR 95% CI
genus.Prevotella7 22 0.076 0.944 1.005 0.866-1.1167
genus.Faecalibacterium 23 0.040 0.216 1.051 0.972-1.136
genus.Ruminococcaceae UCGO11 22 0.057 0.347 0.948 0.848-1.06
genus.Ruminococcaceae UCG004 23 0.036 0.406 0.970 0.904-1.042
genus.Eubacterium brachy group 22 0.054 0.734 1.019 0.916-1.132
genus.Lachnospiraceae FCS020 group 23 0.033 0.427 0.974 0.913-1.039
genus.Eubacterium xylanophilum group 23 0.035 0.774 0.990 0.924-1.061
genus.Coprobacter 23 0.052 0.468 1.038 0.938-1.149
genus.Prevotella9 23 0.039 0.835 1.008 0.934-1.088
family.Enterobacteriaceae 23 0.032 0.987 1.001 0.940-1.065
order.Enterobacteriales 23 0.032 0.987 1.001 0.940-1.065

nSNP: Number of the SNP used for testing; SE: Standard error; OR: Odds ratio; 95% CI: 95% Confidence interval.

x2 THRSZEEMENSEREILITER

Tab.2 Results of Mendelian randomization analysis for T Cells and colorectal cancer

MR method nSNP SE P OR 95% CI

IVw 3 0.032 0.035 0.935 0.878-0.995
Weighted median 3 0.031 0.006 0.919 0.866-0.976
MR-Egger 3 0.107 0.566 0.917 0.743-1.131
Simple mode 3 0.044 0.176 0913 0.837-0.996
Weighted mode 3 0.041 0.144 0.909 0.839-0.985

nSNP: Number of the SNP used for testing; SE: Standard error; OR: Odds ratio; 95%CI: 95%Confidence interval.

MR test
Inverse variance weighted / Weighted median
/ MR egger Weighted mode

Simple mode

0.5 1.0 1.5 20

3 HIRREENLSITT TR S S EME B R E
Fig.3 Scatter plot of the association between T cells and colorectal cancer
under Mendelian randomization analysis.
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Tab.3 Results of Mendelian randomization analysis for colorectal cancer and T cells

MR method nSNP SE P OR 95% CI

IVW 25 0.056 0.195 1.076 0.963-1.201
Weighted median 25 0.079 0.142 1.123 0.962-1.312
MR-Egger 25 0.231 0.838 0.953 0.607-1.499
Simple mode 25 0.140 0.277 1.168 0.888-1.536
Weighted mode 25 0.124 0.222 1.168 0.916-1.489

nSNP: Number of the SNP used for testing; SE: Standard error; OR: Odds ratio; 95%CI: 95%Confidence interval.
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Outcome

nSNP

SE

P

OR

95% CI

genus.Ruminococcaceae NK4A214 group

genus.Eubacterium xylanophilum group

genus.Ruminococcaceae UCGO010
order.Selenomonadales
genus.Family XIII AD3011 group
genus.Coprobacter
Class.Negativicutes
family.Bifidobacteriaceae
genus.Allisonella
order.Bifidobacteriales

genus.Coprococcusl

L R Y Y Y Y, Y B Y Y Y

0.028
0.030
0.037
0.037
0.029
0.069
0.037
0.029
0.122
0.029
0.029

0.947
0.321
0.527
0.483
0.762
0.843
0.483
0.675
0.028
0.675
0.892

0.998
0.971
0.977
0.974
1.009
1.014
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0.996

0.945-1.054
0.916-1.029
0.909-1.050
0.906-1.048
0.953-1.067
0.885-1.162
0.906-1.048
0.934-1.045
0.603-0.971
0.934-1.045
0.942-1.054

nSNP: Number of the SNP used for testing; SE: Standard error; OR: Odds ratio; 95% CI: 95% Confidence interval.
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Tab.5 Heterogeneity test for gut microbiota, T cells, and colorectal cancer

Exposure Outcome MR method Q Q df Q pval
genus.Prevotella7 CRC MR-Rgger 7.239 10 0.703
genus.Prevotella’ CRC IVW 9.043 11 0.618
genus.Faecalibacterium CRC MR-Rgger 13.261 11 0.277
genus.Faecalibacterium CRC VW 13.262 12 0.350
genus.Ruminococcaceae UCGO11 CRC MR-Rgger 6.409 6 0.379
genus.Ruminococcaceae UCGO11 CRC Ivw 6.820 7 0.448
genus.Ruminococcaceae UCG004 CRC MR-Rgger 10.434 10 0.403
genus.Ruminococcaceae UCG004 CRC Ivw 11.115 11 0.434
genus.Eubacterium brachy group CRC MR-Rgger 9.150 9 0.424
genus.Eubacterium brachy group CRC VW 9.264 10 0.507
genus.Lachnospiraceae FCS020 group CRC MR-Rgger 6.834 13 0.910
genus.Lachnospiraceae FCS020 group CRC VW 6.848 14 0.940
genus.Eubacterium xylanophilum group CRC MR-Rgger 4.699 9 0.860
genus.Eubacterium xylanophilum group CRC IVw 7.284 10 0.698
genus.Coprobacter CRC MR-Rgger 15.480 12 0.216
genus.Coprobacter CRC IVW 15.643 13 0.269
genus.Prevotella9 CRC MR-Rgger 16.705 16 0.405
genus.Prevotella9 CRC IVvw 16.715 17 0.474
family.Enterobacteriaceae CRC MR-Rgger 9.278 9 0.412
family.Enterobacteriaceae CRC IVW 9.399 10 0.495
order.Enterobacteriales CRC MR-Rgger 9.278 9 0.412
order.Enterobacteriales CRC IVW 9.399 10 0.495
T Cells CRC MR-Rgger 3.227 1 0.072
T Cells CRC IVw 3.356 2 0.187
genus.Ruminococcaceae NK4A214 group T Cells MR-Rgger 13.403 14 0.495
genus.Ruminococcaceae NK4A214 group T Cells IVw 14.064 15 0.521
genus.Eubacterium xylanophilum group T Cells MR-Rgger 12.167 9 0.204
genus.Eubacterium xylanophilum group T Cells IVw 12.770 10 0.237
genus.Ruminococcaceae UCG010 T Cells MR-Rgger 5.807 6 0.445
genus.Ruminococcaceae UCG010 T Cells VW 6.325 7 0.502
order.Selenomonadales T Cells MR-Rgger 9.926 11 0.537
order.Selenomonadales T Cells IVW 13.547 12 0.331
genus.Family XIII AD3011 group T Cells MR-Rgger 16.241 13 0.236
genus.Family XIII AD3011 group T Cells VW 16.387 14 0.290
genus.Coprobacter T Cells MR-Rgger 17.482 12 0.132
genus.Coprobacter T Cells VW 17.762 13 0.167
Class.Negativicutes T Cells MR-Rgger 9.926 11 0.537
Class.Negativicutes T Cells VW 13.547 12 0.331
family.Bifidobacteriaceae T Cells MR-Rgger 5.992 15 0.980
family.Bifidobacteriaceae T Cells IVw 7.605 16 0.960
genus.Allisonella T Cells MR-Rgger 5.460 7 0.604
genus.Allisonella T Cells IVW 6.660 8 0.574
order.Bifidobacteriales T Cells MR-Rgger 5.992 15 0.980
order.Bifidobacteriales T Cells IVW 7.605 16 0.960
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Tab.6 Heterogeneity test for gut microbiota, T cells, and colorectal cancer

Exposure Outcome MR method Q Q df Q pval
CRC genus.Prevotella7 MR-Rgger 33.667 20 0.028
CRC genus.Prevotella7 VW 36.090 21 0.021
CRC genus.Faecalibacterium MR-Rgger 54.873 21 <0.001
CRC genus.Faecalibacterium VW 55.369 22 <0.001
CRC genus.Ruminococcaceae UCGO11 MR-Rgger 13.506 20 0.855
CRC genus.Ruminococcaceae UCGO11 IVW 15.151 21 0.815
CRC genus.Ruminococcaceae UCG004 MR-Rgger 23.003 21 0.344
CRC genus.Ruminococcaceaec UCG004 VW 23.825 22 0.356
CRC genus.Eubacterium brachy group MR-Rgger 15.511 20 0.746
CRC genus.Eubacterium brachy group VW 18.053 21 0.646
CRC genus.Lachnospiraceae FCS020 group MR-Rgger 29.009 21 0.114
CRC genus.Lachnospiraceae FCS020 group VW 29.009 22 0.145
CRC genus.Eubacterium xylanophilum group MR-Rgger 30.851 21 0.076
CRC genus.Eubacterium xylanophilum group VW 31.688 22 0.083
CRC genus.Coprobacter MR-Rgger 34.800 21 0.030
CRC genus.Coprobacter Ivw 34918 22 0.040
CRC genus.Prevotella9 MR-Rgger 19.765 21 0.536
CRC genus.Prevotella9 IVvw 30.024 22 0.118
CRC family.Enterobacteriaceae MR-Rgger 26.429 21 0.191
CRC family.Enterobacteriaceae IVW 26.554 22 0.229
CRC order.Enterobacteriales MR-Rgger 26.429 21 0.191
CRC order.Enterobacteriales IVW 26.554 22 0.229
CRC T Cells MR-Rgger 17.594 23 0.779
CRC T Cells VW 17.885 24 0.809
T Cells genus.Ruminococcaceae NK4A214 group MR-Rgger 1.310 3 0.727
T Cells genus.Ruminococcaceae NK4A214 group VW 1.356 4 0.852
T Cells genus.Eubacterium xylanophilum group MR-Rgger 2.079 3 0.556
T Cells genus.Eubacterium xylanophilum group VW 2.242 4 0.691
T Cells genus.Ruminococcaceae UCG010 MR-Rgger 0.939 3 0.816
T Cells genus.Ruminococcaceae UCGO010 IVw 5.875 4 0.209
T Cells order.Selenomonadales MR-Rgger 6.388 3 0.094
T Cells order.Selenomonadales IVw 8.155 4 0.086
T Cells genus.Family XIII AD3011 group MR-Rgger 1.403 3 0.705
T Cells genus.Family XIII AD3011 group IVW 1.482 4 0.830
T Cells genus.Coprobacter MR-Rgger 11.202 3 0.011
T Cells genus.Coprobacter VW 11.278 4 0.024
T Cells Class.Negativicutes MR-Rgger 6.388 3 0.094
T Cells Class.Negativicutes VW 8.155 4 0.086
T Cells family.Bifidobacteriaceae MR-Rgger 2.909 3 0.406
T Cells family.Bifidobacteriaceae VW 2.979 4 0.561
T Cells genus.A4llisonella MR-Rgger 1.503 1 0.220
T Cells genus.Allisonella VW 2.060 2 0.357
T Cells order.Bifidobacteriales MR-Rgger 2.909 3 0.406
T Cells order.Bifidobacteriales IVW 2.979 4 0.561
T Cells genus.Coprococcus] MR-Rgger 4.329 3 0.228
T Cells genus.Coprococcus IVW 4.585 4 0.333
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